ENVIRONMENTAL
RESTORATION

ENVIRONMENTAL RESTORATION, LLC

EMERGENCY RESPONSE SITE HEALTH & SAFETY PLAN

Job Number: EE5-47 Date: 10/7/10
Job Name:___ESI Environmental Location: Indianapolis, IN

Site Description: The Site_is the location of a recently closed waste treatment facility that

accepted non-hazardous waste from various Industries. The site contains approximately 50 tanks,
pits, and sumps. The Predominant waste stream accepted by the facility is believed to be cil and

oily water mixtures
A. JOB OBJECTIVES/TASKS:

1. Mobilize and demobilize Crew and Equipment

2 Pump our Caustic and Peroxide tank for Dig |
3 Inspect Inventory and sample tanks

4, Dis of non-hazardous and rdous waste
5

START - oversight, including written and ph raphic documentation
B. ONSITE ORGANIZATION AND COORDINATION: The following personnel are designated to carry
out the stated job functions on site. {Note: one person may carry out more that one job function.)
CONTRACTING COMPANY OR AGENCY USEPA Region 5
CONTACT OR GOVERNMENT OFFICAL (S)  Verneta Simon/Anita Boseman OSC

ER PROJECT MANAGER Richie Byrd

ER SITE SAFETY OFFICER Richie Byrd

ER FIELD TEAM MEMBERS Please see Tai shesat for
personnel onsite

START PROJECT MANAGER Rick Mehi

START SITE SAFETY OFFICER Trenna Seilheimer / Brian Coninx

The OSC or designee, as the representative of the Federal Government, is responsible for overall
project administration and for coordinating health and safety standards for all individuals on site at
all times. All Federal Government and contractor's health and safety guidelines and requirements
as well as all applicable OSHA standards shall be applied. The OSC or designee is the overall
Site Health and Safety Officer and will be responsible for the health and safety of on-site visitors.
Each contractor (as an employer under OSHA), however, is also responsible for the health and
safety of its employees.

The ER Project Manager has overall responsibility for all activities on site, including implementation

of the site health and safety plan. The Project Manager may delegate this function to the Site Safety
Officer.
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EMERGENCY RESPONSE SiTE HEALTH & SAFETY PLAN

The ER and START Site Safety Officers are responsible for ensuring that work crews comply with all
site safety and health requirements.

ER Field Team Members wili be responsible for understanding and complying with all site safety and
health requirements.

All activities on site must be cleared through the Project Manager.
C. SITE HAZARD IDENTIFICATION

Chemical(s) Caustic, peroxides, Acids, bases, PCB's
Flammabile liguids and Hydrocarbens

Hazards: (check all that apply)

Heavy Equipment Biological Agent
Confined Space X Heat P
Flammability X Cold
Reactivity X Drums
Topography Oxygen Deficiency
Electrical X Corrosivity X
Noise X Altitude
Radiation Wildlife p—r
Ergonomic X Drilling
Excavation
Other Vehicle traffic, Climbing on tanks, working at elevations, vacuum truck
operation
D. HAZARDOUS ANALYSIS
HAZARD SQURCE PREVENTION
Please see
attachment A
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E. CHEMICAL HAZARDS
NAME CONCENTRATION TLV/PEL ROUTES OF | SIGNS OF | FIRSTAID
EXPOSURE | EXPOSURE
Caustic - | Varied 2 mg/m’ Contact Rash, Flush with
Sodium redness, water,
Hydroxide Itching, remove
Buming contamin.
sensation Clothing
Varied 1 mg/m® Inhalation Shortness of | Remove to
Contact breath, Skin | fresh air,
Acid - Isritation flush with
Sulfuric Acid water,
seek
Medical
aftention
50% 1 ppm Contact, Shortness of | Remove to
Hydrogen (1.4 mg/m®) | inhalation breath, Skin | fresh air,
Peroxide Irritation flush with
water,
seek
Medical
attention
Sodium 2 mg/m® Contact, Redness, Flush
Hypochlorite Ingestion, watering, eyes/skin,
Inhalation itching remove to
fresh air
Flammable | Varied Inhalation, Dizz, lush with
Liquids Contact Headache, water,
ir eyes remove
Nose, throat, | contamin.
redness Clothing
F. ONSITE CONTROL

Control boundaries have been established, and the Exclusion Zone (EZ), Contamination Reduction
Zone (CRZ), and Support Zone (SZ) have been identified and designated. These boundaries are
identified as follows (marking of zones, i.e., red boundary tape - hotline; traffic cones - Support Zone;
etc) Al personnel on-site must sign infout with designated ER representative/s.

EZ location: In and around tank area or near chemical storage
CRZ location:  Office area, unloading / Wash bay
SZ location: Outside of gate or in Parking lot area
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EMERGENCY RESPONSE SITE HEALTH & SAFETY PLAN
G. PERSONAL PROTECTIVE EQUIPMENT

Based on evaluation of potential hazards, the following levels of personal protection have been
designated for the applicable work areas or tasks:

Location Job Task/s Levels of Protection {Circle One)
Exclusion Zone Pump out tanks A B C D Other
Inspect sample tanks A B C D Other
Check Daily meeting sheet forupdates A B C D Other
Contamination
Reduction Zone A B C D Other
Support Zone Support EZ and CRZ Tasks Level D/Modified Level D

Specific protective equipment for each level of protection is as follows:

Level A Level A Suit Level C Fullface Respirator
SCBA Tyvek/Saranex
Tyvek inner suit Inner/Outer Gloves
Inner Gloves Steel Toed Boots
Boot Covers Boot Covers
Quter Gloves Hard Hat
Ear Protection (as Required)
level B Chem Resis Suit Level D Steeled Toed Boots
SCBA Hard Hat
Tyvek inner suit Safety Glasses
Inner Gloves Ear Protection (as Required)
Boot Covers Mod. Level D addTyvek/Saranex
Quter Gloves Quter Gloves
Hard Hat
Other NO CHANGES TO THE SPECIFIED LEVELS OF PROTECTION SHALL BE MADE
WITHQUT THE APPROVAL OF THE SITE SAFETY OFFICER AND THE PROJECT
MANAGER

H. ENVIRONMENTAL MONITORING
The following environmental monitoring instruments shall be used on site (cross out if not applicable)
at the specified intervals. The air monitoring to be performed will vary from task to task please refer

to daily sheet for variations.

Combustible Gas ~ continuous/hourly/daily/ N/A

Indicator

0, Monitor - continuous/hourly/daily/ N/A
HNU/OVA - continuous/hourly/daily/ N/A
Colorimetric Tubes - continuous/hourly/daily/ N/A. (type)
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EMERGENCY RESPONSE SITE HEALTH & SAFETY PLAN

Other - continuous/hourly/daily/other

All survey instruments are field-calibrated. A record is kept, onsite, of the calibration.
L PERSONAL MONITORING

The following personal monitoring will be in effect on site:
Personal exposure sampling:(describe any personal sampling programs being carried out on site
personnel. This would include use of sampling pumps, air monitors, etc.). _

H2S monitors on various employees

Medical monitoring: The expected air temperature will be (°F). If it is determined that heat stress
monitoring is required (mandatory if over 70F) the following procedures shall be followed: (describe
procedures in effect, i.e., monitoring body temperature, body weight, pulse rate):

J. COMMUNICATION PROCEDURES
Channel _8__ has been designated as the radio frequency for personnel in the Exclusion Zone.

Personnel in the Exclusion zone should remain in constant communication (radio or visual) with the
Project Team Leader and/or support personnel.

Horn blast 3 short repeated (Hom biast, siren, efc.) is the emergency signal to indicate that all
personnel should ieave the Exclusion Zone.

The following standard hand signals will be used in case of failure of radio communications:

Hand gripping throat Out of air, can't breathe

Grip partner's wrist or both hands around waist Leave area immediately

Hands on top of head Need Assistance

Thumbs up QK, | am all right, | understand
Thumbs down No, negative

Telephone communication to the Command Post/Project Manager via cellular phone should be
established as soon as practicable. Site Cell phone number is 317-491-4128

K. DECONTAMINATION PROCEDURES

Personnel and equipment leaving the Exclusion Zone shall be thoroughly decontaminated. The

standard level B/C/D decontamination protocol shall be used with the following
decontamination stations:

1) Equipment Drop 2) Outer boot removal

3) Outer suit Removal 4) APR / SAR removal

5) Respirator Wash and Rinse 6) Remove inner gloves

7) Field wash hands and face

The decontamination station will be located immediately adjacent to the exclusion zone in the
contamination reduction zone.
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EMERGENCY RESPONSE SITE HEALTH & SAFETY PLAN
Emergency decontamination will include the following stations:

1) outer glove removal 2) outer suit removal
3) respirator removal 4) soap and water or water flush as needed

L. EMERGENCY MEDICAL CARE

Closest Hospital: St. Vincent Hospital

Address: 2001 West 86 Street, Indianapolis. IN

Phone: 317-338-2345

Route to Hospital: Go West on 86" and continue 2.5 miles to St. Vincent Hospital on right.
Ambulance: Phone: 911 or

Police: Phone:; 911or

Fire; Phone: 911 or

First-aid equipment is available on site at the following locations:
Physician approved First-aid Kit Office and all ER Owned equipment

Emergency eyewash Numerous location throughout the plant
Emergency shower Numerous locations throughout the plant
Other

M. EMERGENCY PROCEDURES

Onsite personnel will use the following standard emergency procedures. The Site Safety Officer
shall be notified of any onsite emergencies and be responsible for ensuring that the appropriate
procedures are followed.

Personne! Injury in the Exclusion Zone: Upon notification of an injury in the Exclusion Zone, the
designated emergency signal of 3 horn blasts shall be sounded. All site personnel shall assemble at

the decontamination line. The rescue team will enter the Exclusion Zone (if required) to remove the
injured person to the hotline. The Site Safety Officer and Project Team Leader should evaluate the
nature of the injury, and the affected person shouid be decontaminated to the extent possible prior to
movement to the Support Zone. The onsite EMT shall initiate the appropriate first aid, and contact
should be made for an ambulance and with the designated medical facility (if required). No persons
shall re-enter the Exclusion Zone until the cause of the injury or symptoms is determined.

Personnel Injury in the Support Zone: Upon nofification of an injury in the Support Zone, the Project
Team Leader and Site Safety Officer will asses the nature of the injury. If the cause of the injury of
ioss of the injured person does not affect the performance of site personnel, operations may
continue, with the onsite EMT initiating the appropriate first aid necessary follow-up as stated above.
If the injury increases the risk to others, the designated emergency signal of 3 horn blasts shall be
sounded and all site personnel shall move to the decontamination line for further instructions.
Activities on site will stop until the added risk is removed or minimized.

Fire/Explosion: Upon notification of a fire or explosion on site, the designated emergency signal of 3

horn blasts shall be sounded and all site personnel assembled at the decontamination line. The fire
department shall be alerted and all personnel moved to a safe distance from the involved area.

Personal Protective Equipment Failure: if any site worker experiences a failure or alteration of
protective equipment that affects the protection factor, that person and his/her buddy shall
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immediately leave the Exclusion Zone. Re-entry shall not be permitted until the equipment has been
repaired or replaced.

Other Equipment Failure: If any other equipment on site fails to operate properly, the Project Team
Leader and Site Safety Officer shall be notified and then determine the effect of this failure on
continuing operations on site. If the failure affects the safety of personnel or prevents completion of
the Work Plan tasks, all personnel shall leave the Exclusion Zone until the situation is evaluated and
appropriate actions taken.

The following emergency escape routes are designated for use in those situations where egress
from the Exclusion zone cannot occur through the decontamination line: (describe altermate routes
to leave area in emergencies):

In all situations, when an onsite emergency results in evacuation of the Exclusion Zone, personnel
shall not re-enter until:

1. The conditions resulting in the emergency have been corrected.

2. The hazards have been reassessed.

3. The Site Safety Plan has been reviewed.

4. Site personnel have been briefed on any changes in Site Safety Plan.

N. EMPLOYEE TRAINING

All field employees receive forty hours of classroom training on safe work practices and hazardous
waste sites. Topics include:

Regulatory Compliance (OSHA, EPA, DOT) Noise Stress
Toxicoiogy Heat/Cold Stress
Flammables lonizing Radiation
Corrosives Reactions Drum Handling
Respiratory Protection Confined Space
Protective Clothing Decontamination
Environmental Monitoring Medical Surveillance
Site Safety Plans Hazard Communication

Contingency Plans

Annually thereafter, all field employees receive eight hours of refresher training on the above topics.
Manager and Supervisors receive eight hours of training on safe management of hazardous waste
sites.

Al training complies with 29 CFR 1910.120.

Alll field employees receive initial and recertification training in first aid and CPR,

Site-specific training is held at the beginning of the job. Daily site safety meetings are held at the site
and a record is kept.

0. MEDICAL SURVEILLANCE

Pre-employment and periodic update medical examinations are required by 28CFR 1910.120 for
persons working at hazardous waste sites. The medical examination must have been within a 12-
month period prior to on-site activity and repeated annually. A licensed physician issues a written
opinion that the worker is fit-for-duty for hazardous waste site work and respirator wear. Workers are
informed of their right to accessibility of medical records. The ER written Medical Surveillance
Program is on file in the ER — St. Louis, MO office.
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P. HAZARD COMMUNICATION

In accordance with 29 CFR 1910.1200, all site workers working with hazardous materials are
provided with adegquate information about their dangers and precautions. Containers of hazardous
materials are labeled. MSDS' are kept on site. Workers receive training on the information on the
MSDS' as part of the daily safety meetings. The ER written Hazard Communication Program is on
file in the ER — St. Louis, MO office. The START written Hazard Communication Program is
available on the Weston intranet site.

Q. SITE-SPECIFIC TRAINING RECORD

This is to advise that Richie A Byrd conducted a Site-Specific Training course for_ Environmental
Restoration, LLC at the TO 47, EE5-47 project on 10/12/10

The total duration of the instructions was 3/4 hours.

Instruction covered the topics checked off below:

» Site Location, Description and History X
o Potential site hazards (chemical, physical, and biological) [}
 Chemical, physical, and toxicological properties of site contaminants
o Safe work practices X
« Training requirements X
e Medical Surveillance X
= Control Zones X
= Monitoring X
» Selection, use, and limitation, of personal protective equipment 2
« Personnel and equipment decontamination
» Emergency response procedures X
e Hazard communication X
» Blood borne pathogen briefing X

The following participant attended the training course for the full duration indicated above.

Name (Print) Signature
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Attachment 1

Daily Toolbox Safety Meeting

Job Name: ES| Environmental Job Number: EE5-47 Location: Indianapolis, IN
Date: Number of Employees: Conducted by:
Physical Hazards
PHYSICAL/ENVIRONMENTAL HAZARD ANALYSIS
HazARD PRE PLANNING TO CONTROL HAZARD ACTIVE CONTROL MEASURES
Electrical 1. Locate and mark existing energized lines. 1.  Utilize Qualified Electrical Contractor for

2. De-energize lines if necessary to perform work safely. any new or temporary electrical

3. All slectrical circuits will be grounded. construction.

4. Al 120 volt single phase which are not a part of the permanent 2. Ensure electrical equipment/material
wiring will have a ground-fault interrupter in place. meet all local, state and federal code and

5. Temporary wiring will be guarded, buried or isolated by elevation specifications
to prevent accidental contact by personnel or equipment. 3. Use GFCl for all power tool usage.

6. Evaluate potential for high moisture/standing water areas and
define special electrical wiring needs-typically requirement for
low voltage lighting systems.

Ergonomic 1. All operations evaluated for ergonomic impact. 1. Proper body mechanics techniques

2. Procedures written to define limits of lifting, pulling, ete. stressed and enforced on a daily basis.

3. Procedures to define how personnel will utilize proper 2. Mechanical handling equipment
ergonomic concepts and utilize mechanical material handling maintained and utiiized.
equipment. 3. Proper body mechanics stressed in

4.  Necessary mechanical material handling equipment specified scheduled safety meetings.
and ordered for project. 4. Injuries reported and medically treated if

in doubt about severity.
5. Operations changed as necessary based
on injury experience or potential.
Existing Site | 1.  Survey site prior to layout. Identify areas unsafe for personnel 1. Awareness to work environment —
Topography or equipment due to physical conditions. regular inspection/audits to identify

2. identifyflocate existing utilities. changing conditions.

3. Determine impact of site operations on surrounding properties, 2. Shut down operations when unknown
communities, ete. conditions encountered.

4, |dentify mechanized equipment routes both on site and onto and
off the site.

5. Layout site info exclusion and contamination reduction zones
based on initial site evaluation.

Fires & 1.  Evaluate all operations for fire and explosion potential. 1. Inspect fire suppression equipment on a
Explosions 2. Define specific procedures for unique operations presenting regular basis.
unusual hazard such as flammable tank demolition. 2. Store flammabiles away from oxidizers

3. Ensure that properly trained personnel and specialized and comosives.
equipment is available. 3. Utilize Hot Work Pemit for all hot work

4.  Define requirements for handiing and storage of flammable on-site.
liquiis on site, need for hot work pemits and procedures to 4. Follow any site specific procedures
follow in the event of fire or explosion. reganding work around flammables.

5. Define the type and quantity of fire suppression equipment 5. Review and practice contingency plans.
needed on site. 6. Discuss on regular basis at scheduled

6. Coordinate which local fire fighting agencies to discuss unique safety meetings.
fire hazards, hazardous materials, etc.

7. Ensure site operations comply with 20CFR 1910.157G.

Flammable 1. Evaluate site to determine sources of likely flammable gas or 1. Calibrated monitoring equipment

Vapor and vapor generation. available and utilized by trained

Gases 2. Develop specific procedures to be followed in the event of personnel whenever working where
exposure to flammables. flammable gas or vapor is present.

3. Specify specialized equipment needs for inerting flammable 2. Monitoring performed at regular
atmospheres, ventilating spaces and monitoring flammable frequency and in all areas where vapor
vapor concentrations. could generate or pool.

4. Define requirements for intrinsically safe equipment. 3. Equipment and operations shut down

5. Devslop contingency plan to follow in the event of fire or when threshold levels are exceeded.
explosion. 4. Contingency plans reviewed regularly by

all involved personnel.
5. Work areas are carefully inspected to
look for possible ignition sources.
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PHYSICAL/ENVIRONMENTAL HAZARD ANALYSIS

HazARD PRE PLANNING TO CONTROL HAZARD ACTIVE CONTROL MEASURES
Sources are removed.
6. Operations shut down if specific task
procedures can't be followed to the letter.
Heavy 1.  Define equipment routes and traffic pattems for site. 1. Equipment inspected as required.
Equipment 2. Insure that operators are properly trained on equipment 2. Equipment repaired or taken out of
Operation operation for all equipment required on project. service.
3. Define safety equipment requirements, including back up alam 3. Ground spotters are assigned to work
and roll over, for all equipment on site. with equipment operators.
4. Define equipment routes and traffic pattems for site. 4, Utilize standard hand signals and
5.  Implement SOP of requiring operators to safety inspect communication protocols.
equipment on a daily basis in accordance with manufacturer 5. Personnel wear the proper PPE; utilize
requirements. hearing protection, gloves for handling
6. Evaluate project requirements to ensure that equipment of rigging, etc.
adequate capacity is specified. 6. Equipment safety procedures discussed
at daily scheduled safety meetings.

7. Personnel do not exceed liting
capacities, load limits, etc. for equipment
in question,

8. Personnel follow basic SOP's which
prohibit passengers on equipment,
securing loads prior to movement, etc.

lllumination 1. Evaluate all operations and work areas to determine lighting 1. Inspect specialized equipment and
requirements. discard or replace as needed.
2. Specify specialized lighting requirements including explosion 2. Add additional lighting to areas with
proof, intrinsically safe, lighting needs. lighting deficiencles.
3. Determine if nighttime outdoor operations are necessary. 3. [Inspect drop conds and portable lights on
4. Evaluate tasks to be performed and number of light plants regular basis. Replace or repair as
necessary to allow operations. necessary.
5.  Ascertain if outdoor lighting from nighttime operations will have
an impact on surrounding communities.
Noise 1. Local community noise standards examined. 1. Personnel receive annual audiogram.
2. Expected loud operations evaluated to determine compliance 2. Personnel required fo wear hearing
with community standards. protection.
3. Loud operations scheduled for approved time periods. 3. Routine noise tevel monitoring and
4. Noise level standards established for equipment brought onto dosimetry performed.
site. 4,  Defective equipment repaired as needed.
5. Hearing profection requirements defined for personnel expected | 5.  Ongoing hearing conservation education
to have excessive exposures. promoted at scheduled safety meetings.

6. Medical evaiuation following noise
(impact) exposure if symptoms present
themselves.

Personat 1. Site operations will be evaluated for exposures with serious 1.  Personnel will wear required PPE.
Injuries injury potential such as falling objects, pinch points, fiying 2. Specialized equipment such as rope
objects, falls from elevated surfaces, etc. grabs, winches, etc. will be inspected
2. Awritten Fall Prevention Program will be developed if workers prior to each use.
will be required to work at heights greater than 6 feet from 3. Defective equipment will be immediately
unguarded work locations. replaced.
3. PPE requirements will be based on potential for injury. 4. Allinjury and near miss incidents will be
reported to the SHSO.

5. First aid/CPR trained person on site at all
times.

6. First aid on site.

7. Transport for medical care if necessary.

Small 1. Site operations will be evaluated to determine need for 1. Inspect each tool prior to each use.
Equipment specialized infrinsically safe, explosion-proof and UL approved 2. Ensure all guards are in use and
Usage equipment and instruments. properly positioned.
2. Implement requirement for G.F.l., double insulated tool usage, 3. Ensure item being worked on is
or assured grounding program in all outdoor operations, will be properly braced if necessary.
utilized. 4. Get help when appropriate to hoid or
3. Specify equipment needs to ensure that equipment used only brace item being worked on.
for the purpose for which it is designed and to prevent abuse or 5. Wear leather or other appropriate
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4910 W 86th St, Indianapolis, IN 46268 to St Vincent Hospital - Google Maps Page 2 of 2

4910 W 86th St, Indianapolis, IN 46268

1. Head west on W 86th St toward Picnic Rd go 381 it

total 381 ft

2. Make a U-turn at Picnic Rd go 2.5 mi

Destination will be or the right totai 2.8 mi
About 7 mins

@ St Vincent Hospital
f 2001 W 86th St, Indianapolis, IN 46260-1991 - (317) 338-2273

These directions are for planning purpases only. You may find that construction projects. traffic. weather, or other events may cause
conditions to differ from the map rasults, and you should plan your route accordingly. You must obey all signs or notices regarding your
roufe.

Map data €2010 Google
i Directions weren't ight? Please find your route on maps.google.com and click "Report a problem"” at the bottom left. o |

http://maps.google.com/maps?f=d&source=s_d&saddr=4910+W+86th+St,+Indianapolis,... 10/25/2010



7.2 HEALTH AND SAFETY PLAN APPROVAL/SIGNOFF FORM
Site Name: ESI Environmental, Inc. - WO#: 20405.012.001.1184.00

Address: 4910 W 86" Street, Indianapolis, IN

| understand, agree to, and will conform with the information set forth in this Health and Safety Plan (and attachments) and
discussed in the personnel health and safety briefing(s).

Name
!
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CDC ~ NIOSH Pocket Guide to Chemical Ha  ; - Hydrogen peroxide http://www.cdc.gov/niosh/npg/mpgd0335.html

c f“onfors for Disease Conhol and Prevention

ol O s foy Dracids Meolth Bfonratior

CD

September 2005

NIOSH Publication Number 2005-149

Search the Pocket Guide
[ SEARCH |

Enter search terms separated by spaces.

Hydrogen peroxide

anras & Trade ngh strength hydrogen perox;de Hydrogen dioxide, Hydrogen peroxide
(aqueous) Hydroperomde Peroxide

|I pives e, MX0900000 DOT TS Gaide 2084 140 &
(/niosh-rtecs/MXDBBAa.html) 1 (http: / /wwwapps te.ge. ca/saf—sec—sur/3/erg-
; gmu/erg/guidepage.aspx?guide=140) (8-20%
' i ' solution)
2014 140 &
‘ sur/g/erg—gmu/erg/guldepage aspx‘?gulde-mo)
' ‘ ' (20-60% solutlon)
' ! 2015 143 :# (http://wwwapps.te.ge.ca/saf-sec-
' sur/ 3/erg-gmu/erg/guidepage.aspx?guide=143)
” (>60% solutlon)

7722—84-1

‘ Forsais HaO2 | Comversion 1 ppm =1.39 N 75 PP
mg/m3 | : See 772841 ( /mosh/xdlh/'772841 html)

Mon st ren lethodls

:‘E LI Ot
Xposure Limits OSHA D126SG G www.osha.gov/dts/sltc

siosires : TWA 1 ppm (1.4 mg/m3) /methods/partlal/t—ldlzﬁsg-pv—m-o201-
st s TWA 1 ppm (1.4 mg/m3) ‘ ' m/t-id126sg-pv-01-0201-m.html)
' See: NMAM (/niosh/docs/2003-154/) or OSHA
' Methods & (http://www.osha.gov/dts/sltc

/methods/index. html)

| sl Des Colorless 11qu1d w1th a shghtly sharp odor. [Note: The pure compound is a
crystalhne sohd below 12°F. Often used in an aqueous solution.]

1 OO 26 “ riers 12°F <o Miscible VP(86°F): 5 mmHg L1 10.54 eV
34.0 ‘286"}? | l 5

Sp e FLT: Ctrrs NA iri: NA
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CDC*- NIOSH Pocket Guide to Chemical Ha ;- Hydrogen peroxide hitp://www .cdc.gov/miosh/npg/npgd0335.html

' See also: ROD ON (/niosh/n introd.html

Page last reviewed: February 3, 2009
Page last updated: February 3, 2009

Content source: National Institute for Occupational Safety and Health (NIQSH) Education and Information Division

Centers for Disease Control and Prevention 1600 Clifton Rd. Atlanta, GA 30333, USA 2 o
800-CDC-INFO (800-232-4636) TTY: (888) 232-6348, 24 Hours/Every Day - "Eb A cov |
QW_Q__MESLY Gmmmpﬂtghlil&q Rt
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Search the Pocket Guide

Enter search terms separated by spaces.

] Iron salts (soluble, as Fe)

& Teade Nnpmes FeSO4. Ferrous sulfate, Iron(II) sulfate, FeClz. Ferrous chlonde, Iron(II)
chlonde, Fe(NOg3)3: Ferric nitrate, Iron(III) nitrate; Fe(SO4)3: Ferric sulfate, Iron(III) sulfate;
FeClj: Ferric chloride, Iron (III) chloride

f 1
CAS No. HIEONS No THAT LT K Crahal e

(| Bomversion | s NUD,
| See DLH INDEX ![mosh[ldlh[mtnd!g himl 1

l
Vidusuremaeint Methods

| Exposure Limits NIOSH 239_9_ _{/niosh/docs/2003-154/pdfs/7300.pdf) ,
AR "_r'- TWA.1 mg/md 7301 % _(/niosh/docs/2003-154/pdfs/7301. pdﬂ 7303 "f_”
|| osuaTEy T none | (/niosh/docs/2003-154/pdfs/7303.pdf) , 9102 *_(/niosh
| /docs/2003- 154/pdfs/9102 pdf) ;
- OSHA ID121 #
/inorganic/id121/id121. html) 1D125Ger (http://www.osha.gov
/dts/slte/methods/inorganic/idi125g/id125g. html)

' See: NMAM (/niosh/docs/2003-154/) or OSHA Methods &

Lhttp [ /www, osha gov/ dts/sltc/methods /1ndex htm])

. N T

| Physbcal Deseription Appearance and odor vary depending upon the speclﬁc soluble iron salt

' Properties vary ' I
| depending upon the | " ! . 5
- specific soluble iron | i
salt i

| Noncoml:lo-ustible éc;lids | - a i
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CDC - NIOSH Pocket Guide to Chemical Ha  ; - Sodium hydroxide http://www.cdc.gov/niosh/npg/nped0565.html
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Search the Pocket Guide

Enter search terms separated by spaces.

L Sodium hydroxide _

| Synonynss & Tesde Nan Caust:c soda, Lye, Soda lye, Sodlum hydrate
= e e T — ——— r = _ e —=
(AsNo. 1310-73-2 | mrecsne WB4000000 ! 20T 1 & cmid ¢ 1823154 &

(/n'iosh-rtecs/WB4AC4Ao.htm1) (http:/ /wwwapps te.ge.ca/saf-sec-sur/3/erg-
t gmu/erg/guldepap;e aspx?guide=154) (dry, solid)

| sur/g/erg- gmu/erg/gmdepage aspx?guide=154)

It (solution)

. DO : i

| Eorania NaOH S ritic Ciorie 10 mg/m3
See: 1310232 ([g;’gsh[idlh[1310232.h1;g;l)

Measuremendt Metbs

L NIOSH 7401 ([mosh[docs[zooaqsg
s s i Lng/mS 3 ‘ | [pdfs/7401.pdf)
[‘ osna e T: TWA 2 mg/m | See: NMAM (/niosh/docs/2003-154/) or OSHA

' Methods ¢ (http://www.osha.gov/dts/sltc
methods/mdex ht !

Exposure Limits i

Phyadeal Peserdytion Colorless to whlte odorless solld (ﬂakes beads granular form)

| anw: ; A% lMLT 605°F “ aonr 111% v ommHg (approx) i NA

| 0 |

400 j2eaF | | |
g KL NA NA | s NA |

I213 | ;f | f

Noncombusnble SOlld but when in contact with water may generate suffiment heat to 1gn1te
combustible materials.

B R ; NS : - — R
| incomparibilities & Benctivities Water; acids; ﬂammable llqulds, organic halogens; metals such as
lEnmmum tln & zmc, mtromethane [Note Corroswe to metals.]

[——— mhalahon, 1ngest10n, skin and/or eye contact

£
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Search the Pocket Guide

Enter search terms separated bji spaces.

Sodium hydroxide
.
? Synanyis & Trade Caustlc soda, Lye Soda lye, Sodmm hydrate |
' 1310-73-2 Cwrees o, WB4900000 L porin&ceite 18231 .

(/mosh—rtecs/WB4AC4A0 html) - (http: //wwwapps te.ge. ca/s af-sec-sur/3/erg-
| gmu/erg/guidepage.aspx?guide=154) (dry, solid)
| 1824 154 ¢ (http://wwwapps.tc.ge.ca/saf-sec-

‘ | sur/3/erg-gmu/erg/guidepage.aspx?guide=154)

| ‘ (soluhon)

'l revaouls NaOH Lovrveraton :: e 10 mg/m3
| See: 1310732 (/niosh fidlh/1310732.html }

i Measnrentend Methods

' NIOSH 7401 * _(/niosh/docs/2003-154

'Exposure Limits

viosr res. : C 2 mg/m3 /
. [pdfs/7401.pdf)

 osnapis T: TWA 2 mg/m3 | See: NMAM (/niosh/docs/2003-154/) or OSHA
| , Methods ¢! (http://www.osha.gov/dts/sltc
L /methods /mdex html) !
| Phiywiial T Colorless to whlte, odorless solid (ﬂakes beads, granular form) '
| B B | MLT: 605°F | osel: 111% ': vie O mmHg (approx) o: NA
. 40.0 '2534°F |

i - " [-— . = L — —_— - _:IE T —— _":i_'.—""’_ e o e —— ——— ———— et
| (speers | il NA | vk NA pume NA

2 13 i ‘ Ii i

' Noncombustlble Solld but when in contact w1th water may generate sufﬁment he at to ignite
combusnble materials,

| Enconmpatiiition & Re Water acids; ﬂammable 11qu1ds organic halogens; metals such as
alummum, tm. & zinc; mtrometbane [Note Corrosive to metals ]

iy Sioures inhalation, 1ngestlon skin and/or eye contact
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Search the Pocket Guide

Enter search terms separated by spaces.

Sulfuric acid
e .
| Synonyms & Trade Nares Battery acld Hydrogen sulfate 011 of v1tnol Sulfurlc ac1d (aqueous)

CCasve 7664-93-9 | wricsti. WSE600000 it b caids 1830 31 A
[ | ( [niosh- i (http://wwwapps.tc.ge.ca/saf-sec-sur/3/erg-
" rtecs/WS557300.html) gmu/erg/guldepage .aspx?guide=137)
s 11831137 &
sur/3/erg- gmu/erg/guldepage aspx'?gulde 137)
(fuming)
11832137 #
sur/3/erg—gmu/erg/gu1depage aspx'?gulde-ls';r)
i (spent)

| Formula H2504 | Cemversion i iy 15 mg/m3 a
| = See 266_4939[[ Q§h[1dlh[266_4939 )

|- - - = i e—
o= — - — — i

Measiry oueit Methods

E 7903
xposure mts ; | NIOSH 790 ** (/niosh/docs/2003-154
S1OSH KEL, lmg/m /Dde/7903 pdﬂ!

ostaess, - TWA 1 mg/m3 OSHA ID113 # (http://www.osha.gov/dts/sltc
Lethods/morganlc/1d113/1d113 html) , ID165SG
| ¥ (http://www.osha.gov/dts/sltc/methods
| /inorganic/id165sg/id165sg.html)
' See: NMAM (/niosh/docs/2003-154/) or OSHA
' Methods & (http://www.osha.gov/dts/slte

!

I /methods/mdex html)
| Physieal eserpiion  Colorless to dark-brown, oily, odorless liquid. [Note Pure compound isa sohd
| below 51°F Often used in an aqueous solution.]
ww: 98.1 | B 51°F < Miscible h vr: 0.001mmHg | 2

' 554°F | i
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CDC - NIOSH Pocket Guide to Chemical Ha 5 - Sulfuric acid http://www.cde.gov/niosh/npg/npgd0577 html

| Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.
| Any appropriate escape-type, self-contained breathing apparatus

, Important additional information about respirator selection (pgintrod.html#mustread)

1

' See also; INTRODUCTION (/niosh/npg/psintrod.html) See ICSC CARD: 0362 (/niosh/ipcsneng
- /nengo362.html) See MEDICAL TESTS: 0218 l[niosh[docs[zoo5—110[_1;1,med0218.htm11

Page last reviewed: February 3, 2009
Page last updated: February 3, 2009
Content source; National Institute for Oceupational Safety and Health (NIOSH) Education and Information Divisiocn

Centers for Disease Control and Prevention 1600 Clifton Rd. Atlanta, GA 30333, USA ik o
800-CDC-INFO (800-232-4636) TTY: (888) 232-6348, 24 Hours/Every Day - Uq IOV
nginfﬂ @ CdC.gUV &rernrr-er; L¥y Qﬁ- Easy 1 e
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Material Safety Data Sheet

Sulfuric acid MSDS
Section 1: Chemical Product and Company Identification

Product Name: Sulfuric acid Contact Information:
Catalog Codes: SLS2539, SLS1741, SLS3166, SLS2371, Sciencelab.com, Inc.
SLS3793 14025 Smith Rd.

Houston, Texas 77396
PRI Taea-dE US Sales: 1-800-001-7247
RTECS: WS5600000 international Sales: 1-281-441-4400

Order Online: Sciencelab.com,

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

TSCA: TSCA 8(b) inventory: Sulfuric acid
Clé#: Not applicable.

.Synonym: Oil of Vitriol; Sulfuric Acid
Chemical Name: Hydrogen sulfate
Chemical Formula: H2-S04

Section 2: Composition and Information on Ingredients

Composition:
Name _ CAS # % by Weight
Sulfuric acid ' 7664-93-9 95 - 98

Toxicological Data on Ingredients: Suifuric acid: ORAL (LD50): Acute: 2140 mg/kg [Rat.]. VAPOR (LC50): Acute: 510 mg/m
2 hours [Rat]. 320 mg/m 2 hours [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:

Very hazardous in-case of skin contact (corrosive, irritant, permeator), of eye contact {irritant, corrosive), of ingestion,

of inhalation. Liquid or spray mist may produce tissue damage particularly on mucous membranes of eyes, mouth and
respiratory tract. Skin contact may produce burns. Inhalation of the spray mist may produce severe irritation of respiratory
tract, characterized by coughing, choking, or shoriness of breath. Severe over-exposure can result in death. Inflammation of
the eye is characterized by redness, watering, and itching. Skin inflammation is characterized by itching, scaling, reddening,

or, occasionally, blistering.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Classified 1 (Proven for human.) by IARC, + (Proven.) by OSHA. Classified A2 (Suspected for
human.) by ACGIH. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL
TOXICITY: Not available. The substance may be toxic to kidneys, lungs, heart, cardiovascular system, upper respiratory tract,
eyes, teeth. Repeated or prolonged exposure to the substance can produce target organs damage. Repeated or prolonged

p.1



Special Remarks on Explosion Hazards: ,
Mixturesofsulfuricacidandanyofthefollowingcanexplode:p-nitrotoluene,pentasi
| v e r trihydroxydiaminophosphate, perchlorates, alcohols with strong hydrogen peroxide, ammonium tetraperoxychromate,
mercuric nitrite, potassium chlorate, potassium permanganate with potassium chloride; carbides, nitro compounds, nitrates,
carbides, phosphorous, iodides, picratres, fulminats, dienes, alcohols (when heated) Nitramide decomposes explosively

on contact with concentrated sulfuric acid. 1,3,5-Trinitrosohexahydro-1,3,5-triazine + sulfuric acid causes explosive

decompositon.

Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container. If

necessary: Neutralize the residue with a dilute solution of sodium carbonate.

Large Spill:
Corrosive liquid. Poisonous liquid. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material.

Do not get water inside container. Do not touch spilled material. Use water spray curtain to divert vapor drift. Use water spray
to reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on disposal.
Neutralize the residue with a dilute solution of sodium carbonate. Be careful that the product is not present at a concentration
level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up.. Keep container dry. Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this product.
In case of insufficient ventitation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show
the container or the label. Avoid contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, reducing
agents, combustible materials, organic materials, metals, acids, alkalis, moisture. May corrode metallic surfaces. Store in a
metallic or coated fiberboard drum using a strong polyethylene inner package.

Storage:
Hygroscopic. Reacts. violently with water. Keep container tightly closed. Keep container in a cool, well-ventilated area. Do not

store above 23°C (73.4°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective

threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus shoutd be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this

product.

Exposure Limits:

TWA: 1 STEL: 3 (mg/m3) [Australia] Inhalation TWA: 1 (mg/m3) from OSHA (PEL) [United States] inhalation TWA: 1 STEL: 3
(mg/m3) from ACGIH (TLV) [United States] [1999] Inhalation TWA: 1 (mg/m3) from NIOSH [United States] Inhalation TWA: 1
{mg/m3) [United Kingdom (UK)]Consult local autherities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

p.3




sulfur, Diisobutylene, p-dimethylaminobenzaldehyde, 1,3-Diazidobenzene, Dimethylbenzylcarbinol + hydrogen peroxide,
Epichiorohydrin, Ethyl alcohol + hydrogen peroxide, Ethylene diamine, Ethylene glycol and other glycols, , Ethylenimine,
Fulminates, hydrogen peroxide, Hydrachleric acid, Hydrofluoric acid, lodine heptafluoride, Indane + nitric acid, Iron, Isoprene,
Lithium silicide, Mercuric nitride, Mesityl oxide, Mercury nitride, Metals (powdered), Nitromethane, Nitric acid + glycerides,
p-Nitrotoluene, Pentasilver trihydroxydiaminophosphate, Perchlorates, Perchloric acid, Permanganates + benzene, 1-
Phenyl-2-methylpropyl alcohol + hydrogen peroxide, Phosphorus, Phosphorus isocyanate, Picrates, Potassium tert-butoxide,
Potassium chlorate, Potassium Permanganate and other permanganates, halogens, amines, Potassium Permanganate +
Potassium chloride, Potassium Permanganate + water, Propioclactone (beta)-, Pyridine, Rubidium aceteylene carbide, Silver
permanganate, Sodium, Sodium carbonate, sodium hydroxide, Steel, styrene monomer, toluene + nitric acid, Vinyl acetate,
Thalium (1) azidodithiocarbonate, Zinc chlorate, Zinc lodide, azides, carbonates, cyanides, sulfides, sulfites, alkali hydrides,
carboxylic acid anhydrides, nitrifes, olefinic organics, aqueous acids, cyclopentadiene, cyano-alcohols, metal acetylides,
Hydrogen gas is generated by the action of the acid on most metals (i.e. lead, copper, tin, zinc, aluminum, ete.). Concentrated
sulfuric acid oxidizes, dehydrates, or sulfonates most organic compounds.

Special Remarks on Corrosivity:
Non-corrosive to lead and mild steel, but dillute acid attacks most metals. Attacks many metals releasing hydrogen. Minor

corrosive effect on bronze. No corrasion data on brass or zinc.

Polymerization: Will not occur.

Section 11: Toxicological information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 2140 mg/kg [Rat.]. Acute toxicity of the vapor (LC50): 320 mg/m3 2 hours [Mouse].

Chronic Effects on Humans:

CARCINOGENIC EFFECTS: Classified 1 (Proven.for human.) by IARC, + (Proven.} by OSHA. Classified A2 (Suspected
for human.) by ACGIH. May cause damage to the following organs: kidneys, lungs, heart, cardiovascular system, upper
respiratory tract, eyes, teeth.

Other Toxic Effects on Humans:
Extremely hazardous in case of inhalation ¢(lung corrosive). Very hazardous in case of skin contact (corrosive, irritant,
permeator), of eye contact (corrosive), of ingestion, .

Special Remarks on Toxicity to Animals: Not available,

Special Remarks on Chronic Effects on Humans:

Mutagenicity: Cytogenetic Analysis: Hamster, ovary = 4mmol/l. Reproductive effects: May cause adverse reproductive effects
based on animal data. Developmental abnormalities (musculoskeletal) in rabbits at a dose of 20 mg/m3 for 7 hrs.(RTECS)
Teratogenecity: neither embryotoxic, fetoxic, nor teratogenetic in mice or rabbits at inhaled doses producing some maternal
toxicity

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects; Skin: Causes severe skin irritation and burns. Continued contact can cause tissue necrosis.
Eye: Causes severe eye iritation and burns. May cause irreversible eye injury. Ingestion: Harmful if swallowed. May cause
permanent damage to the digestive tract. Causes gastrointestial tract burns. May cause perforation of the stomach, Gl
bleeding, edema of the gloftis, necrosis and scarring, and sudden circulatory collapse(similar to acute inhalation). It may

also cause systemic toxicity with acidosis. Inhalation: May cause severe irritation of the respiratory tract and mucous
membranes with sore throat, coughing, shartness of breath, and delayed lung edema. Causes chemical burns to the repiratory
tract. Inhalation may be fatal as a result of spasm, inflammation, edema of the larynx and bronchi, chemical pneumonitis,

and pulmonary edema. Cause corrosive action on mucous membranes. May affect cardiovascular system (hypotension,
depressed cardiac output, bradycardia). Circulatory collapse with clammy skin, weak and rapid pulse, shallow respiration, and
scanty urine may follow. Circulatory shock is often the immediate cause of death. May also affect teeth(changes in teeth and
supporting structures - erosion, discoloration). Chronic Potential Health Effects: Inhalation: Prolonged or repeated inhalation
may affect behavior {(muscle contraction or spasticity), urinary system (kidney damage), and cardiovascular system, heart
{ischemic heart leisons), and respiratory system/lungs(pulmonary edema, lung damage), teeth {dental discoloration, erosion).
Skin: Prolonged or repeated skin contact may cause dermatiitis, an allergic skin reaction.
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Personal Protection:
National Fire Protection Association (U.S.A.):
Health: 3
Flammability: O
Reactivity: 2
Specific hazard:

Protective Equipment:
Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator

when ventilation is inadequate. Face shield.

Section 16: Other Information

References: ;
-Material safety data sheet emitted by: la Commission de la Santé et de 1a Sécurité du Travail du Québec, -The Sigma-Aldrich

Library of Chemical Safety Data, Edition Il. -Hawley, G.G.. The Condensed Chemical Dictionary, 11e ed., New York N.Y., Van
Nostrand Reinold, 1987.

-Other Special Considerations: Not available.
Created: 10/09/2005 11:58 PM
Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitabiiity of the information for
their particular purposes. In no event shall SciencelLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Protection

Material Safety Data Sheet
Sodium Hydroxide, 50% MSDS

Section 1: Chemical Product and Company Identification

Product Name: Sodium Hydroxide, 50% Contact Information:
Catalog Codes: SLS3127, SLS4549 Sciencelab.com, Inc.

. 14025 Smith Rd.
CAS#: Mixture. Houston, Texas 77396
RTECS: Not applicable. US Sales: 1-800-901-7247

International Sales: 1-281-441-4400
Order Online: SciencelLab.com

CHEMTREC (24HR Emergency Telephone), cali:

TSCA: TSCA 8(b) inventory: Sodium hydroxide; Water
Cl#: Not applicable.

Synonym: Sodium Hydroxide, 50% Solution 1-800-424-9300
Chemical Name: Not applicable. International CHEMTREC, call: 1-703-527-3887
Chemical Formula: Not applicable. For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:
| Name CAS # % by Welght
Sodium hydroxide 1310-73-2 50
Water 7732-18-5 50

Toxicological Data on Ingredients: Sodium hydroxide LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

Potentlal Acute Health Effects:
Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant, corrosive), of ingestion, . Slightly

hazardous in case of inhalation (lung sensitizer). Liquid or spray mist may produce tissue damage particularly on mucous
membranes of eyes, mouth and respiratory tract. Skin contact may produce burns. Inhalation of the spray mist may produce
severe irritation of respiratory tract, characterized by coughing, choking, or shortness of breath. Severe over-exposure can
result in death. Inflammation of the eye is characterized by redness, watering, and itching. Skin inflammation is characterized
by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.

DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to lungs. Repeated or prolonged exposure to the
substance can produce target organs damage. Repeated or prolonged contact with spray mist may produce chronic eye
irritation and severe skin irritation. Repeated or prolonged exposure to spray mist may produce respiratory tract irritation
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Section 6: Accidental Release Measures

Small Spili:
Dilute' with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container. If
necessary: Neutralize the residue with a dilute soiution of acetic acid. -

Large Spill:

Corrosive liquid. Poisonous liquid. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material.
Do not get water inside container. Do not touch spilled material. Use water spray curtain to divert vapor drift. Use water spray
to reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on disposal.
Neutralize the residue with a dilute solution of acetic acid. Be careful that the product is not present at a concentration level
above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this product. In case of insufficient ventilation,
wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the container or the label. Avoid
contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, reducing agents, metals, acids, alkalis,

moisture.
Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective

threshold limit value.

Personal Protection:
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this

product.

Exposure Limits:
Sodium hydroxide STEL: 2 (mg/m3) from ACGIH (TLV) [United States] TWA: 2 CEIL: 2 (mg/m3) from OSHA (PEL) [United
States] CEIL: 2 (mg/m3) from NIOSHConsult local authorities for acceptable exposure limits.

- Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.
Odor: Odorless.

Taste: Alkaline. Bitter. (Strong.)
Molecular Weight: Not applicable.
Color: Clear Colorless.

pH (1% soln/water): Basic.

Boiling Point: 140°C (284°F)

Melting Point: 12°C (53.6°F)

Critical Temperature: Not available.
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Other Toxic Effects on Humans:
Extremely hazardous in case of inhalation (Jung corrosive). Very hazardous in case of skin contact (corrosive, irritant,
permeator), of eye contact (corrosive), of ingestion, .

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Investigation as a mutagen (cytogenetic analysis), but no data available.
{Sodium hydroxide)

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: May be harmful if absorbed through skin. Causes severe skin irritation and bums. May
cause deep penetrating ulcers of the skin. Eyes: Causes severe eye irritation and burns. May cause chemical conjunctivitis
and corneal damage. Inhalation: Harmful if inhaled. Causes severe irritation of the respiratory tract and mucous membranes
with coughing, burns, breathing difficulty, and possible coma. Irritation may lead the chemical pneumonitis and pulmonary
edema. Causes chemical burns to the respiratory tract and mucous membranes. Ingestion: May be fatal if swallowed. May
cause severe and permanent damage to the digestive tract. Causes

Sectlon 12: Ecological Information

Ecotoxicity: Not available.
BODS and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Blodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material
Identification: : Sodium hydroxide, solution (Sodium hydroxide) UNNA: UN1824 PG: Il

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations: '
Ilinois toxic substances disclosure to employee act: Sodium hydroxide Illinois chemical safety act: Sodium hydroxide New
York release reporting list: Sodium hydroxide Rhode Island RTK hazardous substances: Sodium hydroxide Pennsylvania
RTK: Sodium hydroxide Minnesota: Scdium hydroxide Massachusetts RTK: Sedium hydroxide New Jersey: Sodium hydroxide
Louisiana spill reporting: Sodium hydroxide TSCA 8(b) inventory: Sodium hydroxide; Water CERCLA: Hazardous substances.:
Sodium hydroxide: 1000 Ibs. (453.6 kg); ‘

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (28 CFR 1910.1200).
Other Classifications:
WHMIS (Canada):

p.5




CHEMICAL PRODUCTS CORPORATION MSDS No. 47E
Revised Nov. 02

MATERIAL SAFETY DATA SHEET Page 1 of 7 Pages

1. PRODUCT IDENTIFIER

NAME: Sodium Hydrosulfide Solution

SYNONYMS: Sodium Hydrogen Sulfide Solution; Sodium Bisulfide Solution; Sodium
Sulfhydrate Solution.

MANUFACTURER: Chemical Products Corporation (CPC)
P.O. Box 2470
102 Old Mill Road, S.E.
Cartersville, Georgia 30120-1692
Telephone: Day, 770-382-2144; Night, 770-382-2212

24-hour Emergency Phone Number: CHEMTREC 800-42409300

2. INFORMATION ON INGREDIENTS

COMPONENT CAS # EXPOSURE LIMITS % BY WT
Sodium Hydrosulfide  16721-80-5 No ACGIH TLV or OSHA PEL 18-22%
established for Sodium Hydrosulfide.
For Hydrogen Sulfide gas:

OSHA PEL - 20 ppm.
ACGHH TLV-TWA - 10 ppm

Water 7732-18-5 78 -82%

3. HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW: DANGER! CAUSES SEVERE BURNS TO EYES,
DIGESTIVE TRACT, AND SKIN. THIS IS A HIGHLY ALKALINE LIQUID.
HARMFUL IF SWALLOWED. HARMFUL IF MIST IS INHALED. Do not taste or
swallow. Avoid skin contact. Use only with adequate ventilation. Wash thoroughly
after handling. CONTACT WITH ACID RELEASES POISONQUS AND
FLAMMABLE HYDROGEN SULFIDE GAS.

POTENTIAL HEALTH EFFECTS: Chemical burns result from contact with liquid or
mist. Hydrogen sulfide gas exposure causes eye irritation, headache, and dizziness.
Acute exposure to hydrogen sulfide gas causes unconsciousness and paralysis of
breathing muscles leading to death.

Routes of Entry: Ingestion, skin absorption, and possibly inhalation.



Chemical Products Corporation MSDS No. 47E Page 3 of 7 Pages
Sodium Hydrosulfide Solution

5. FIRE FIGHTING MEASURES

Flashpoint: Non-flammable..

Flammability: Hydrogen sulfide can collect in confined spaces above the liquid. It forms
flammable mixtures with air from about 4% vapor up to about 45%.

Autoignition: Not applicable.

General Hazard: Poison, flammable hydrogen sulfide gas will be evolved from this product on
exposure to acid or excessive heat.

Fire Fighting Instructions: Firefighters should wear self-contained breathing apparatus. Do
not use carbon dioxide fire estinguishers because toxic hydrogen sulfide gas will be liberated

from this product.

Fire Fighting Equipment: Use water in flooding quantities. A heavy fog of water may be
effective in knocking down vapors.

Hazardous Combustion Products: Poisonous sulfur dioxide gas will be generated if the vapors
from this product burn.

6. ACCIDENTAL RELEASE MEASURES

General: Avoid generating mist and keep this product away from acids. Use appropriate
Personnel Protective Equipment (PPE). Spilled product is a RCRA hazardous waste.

Smali Spill: Absorb in dirt, sawdust, fly ash or other inert absorbant. Scoop up and store in
sealed containers. Dispose of in accordance with local, state, or federal regulations.

Large Spill: Dike to prevent entry into sewers or drains. Recover as much of the solution as
possible. Mix solution with dilute excess hydrogen peroxide to oxidize sulfide and eliminate
danger of hydrogen sulfide evolution.

7. HANDLING AND STORAGE

Storage Temperature: Not critical.

Storage Pressure: Atmospheric.

General: Put a vapor trap or scrubber on tank vent.

—-Poison hydrogen sulfide gas will be present in the vapor space above sodium hydrosulfide
solution. Do not enter tanks or other vessels that have contained this product unless fresh air
breathing apparatus is used.

--Do not store in contact with copper, zinc, or aluminum.

--Preferred material of construction for storage tanks is stainless steel, however, carbon steel is

acceptable.
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Chemical Products Corporation MSDS No. 47E Page 5 of 7 Pages
Sodium Hydrosulfide Solution
Incompatibility: Acids, strong oxidizers, and strong alkalies,

Hazardous Decomposition Products: Very high temperatures will decompose this product to
form poisonous hydrogen sulfide gas. '

Hazardous Polymerization: Does not occur.

11. TOXICOLOGICAL INFORMATION
Eye: Corrosive due to product's alkalinity.
Skin: Corrosive to skin due to product's alkalinity. May be toxic when absorbed through skin.

Ingestion: TOXIC - Human Oral LDy, reported to be 50 mg/kg for Na,S. Equivalent to 163
mg/kg for this product (based on sutfur content).

Inhalation: TOXIC - Hydrogen sulfide inhalation is assumed. Human LCyo is 600 ppm for 30
minutes for hydrogen sulfide; equivalent to 4500 ppm of respirable mist from this product.

Sub-chroni¢: Irritation to the conjunctiva and cornea of the eye from vapors.

Chronic/Carcinogenic: Not a known carcinogen. Chronic acute exposures to vapors may
cause neurologic deficits like those in survivors of other severe asphixiant poisonings.

Teratogenic: Not known.

Reproductive: Not known.
Mutagenic: Not known.

12. ECOLOGICAL INFORMATION

TOXICITY: Toxic to aquatic organisms. Sulfide ion reacts with oxygen; waters

" containing sulfide ion will not contain dissolved oxygen.

DISTRIBUTION: All components of this product are found naturally in all ecosystems.

CHEMICAL FATE: With dilution, the sulfide will be readily incorporated into the
preexisting natural sulfur cycle.



Chemical Products Corporation MSDS No. 47E Page 7 of 7 Pages

Sodium Hydrosulfide Solution
SARA Title ITI:
Section 302, Extremely Hazardous Substances.... : None.
Section 311/312, Hazard Categories................... : Category 1 (Acute Hazard).
Section 313, Toxics Release Inventory............... : None.
RCRA Status.............ccocveremssssenssmsasssssrercnennnnneest I discatded in its purchased form,

this product could be a hazardous waste because of its alkalinity and/or sulfide content.
Under RCRA, it is the responsibility of the product user to determine at the time of
disposal whether a material containing or derived from this product should be classified
as a hazardous waste under 40 CFR 261.20-24.

16. OTHER INFORMATION

NFPA Rating (National Fire Protection Association):

Health -3 (Materials which on short exposure could cause serious temporary or residual
injury).
Fire -1 (Materials which will burn in air when exposed to a temperature of 1500 Deg. F).
Reactivity -1 (Materials which are normally stable but which can become unstable at
elevated temperature and pressure).
Special - NA
Reason for Issue : Change in U.S. Department of Transportation
Regulations.
Prepared by.....coceeeerisanceas : Jerry A. Cook.
Title : Technical Director.
Approval Date : November, 2002.
Supercedes Date. : March, 2002.
MSDS Number : 47E

This information is furnished without warranty, expressed or implied, except that it is
accurate to the best knowledge of Chemical Products Corporation. The data on this
sheet relates only to the specific material designated herein. Chemical Products
Corporation assumes no legal respansibility for use or reliance upon these data.
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Material Safety Data Sheet
Citric acid MSDS

Section 1: Chemical Product and Company Identification

Product Name: Citric acid

Catalog Codes: SLC5449, SLC2665, SLC4453, SLC1660,

SLC3451
CAS#: 77-92-9
RTECS: GE7350000

TSCA: TSCA 8(b) inventory: Citric acid

Cl#: Not available.

Synonym: 2-Hydroxy-1 ,2,3-propanetricérboxylic acid

Chemical Name: Citric Acid
Chemical Formula: C6H807

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.’
Houston, Texas 77396

US Sales: 1-800-901-7247 :
International Sales: 1-281-441-4400

Order Online: SciencelLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on ingredients

Composition:

Name

CAS #

% by Weight

Citric acid

77-92-9

100

Tm_dcological Data on Ingredients: Citric acid: ORAL (LD50): Acute: 5040 mg/kg [Mouse]. 3000 mg/kg [Rat].

Section 3: Hazards Identification

Potential Acute Heaith Effects:

Hazardous in case of eye contact (irritant), of inhatation (Jung irritant). Slightly hazardous in case of skin contact (irritant,
sensitizer), of ingestion. The amount of tissue damage depends on length of contact. Eye contact can result in corneal
damage or blindness. Skin contact can produce inflammation and blistering. Severe over-exposure can produce lung damage,

choking, unconsciousness or death.
Potential Chronic Health Effects:

Slightly hazardous in case of skin contact (sensitizer). CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS:
Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may
be toxic to teeth. Repeated or prolonged exposure to the substance can produce target organs damage. Repeated exposure
of the eyes to a low level of dust can produce eye irritation. Repeated skin exposure can produce local skin destruction, or
dermatitis. Repeated inhalation of dust can produce varying degree of respiratory irritation or lung damage.

Section 4: First Aid Measures
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Section 7: Handling and Storage

Precautlons:

Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not ingest. Do not
breathe dust. Avoid contact with eyes. Wear suitable protective clothing. In case of insufficient ventilation, wear suitable
rrespiratory equipment. If ingested, seek medical advice immediately and show the container or the label. Keep away from
incompatibles such as oxidizing agents, reducing agents, metals, alkalis.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area. -

3

Section 8: Exposure Controls/Personal Protection

" Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants

below the exposure limit.

Personal Protection:

Safety glasses. Lab coat. Gloves (impervious). Dust respirator. Be sure to use an approved/certified respirator or equivalent.
The dust respirator should be used for conditions where exposure has exceeded recommended exposure limits, dust is
apparent, and engineering controls(adequate ventilation) are not feasible.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this

product.

Exposure Limits:

No exposure guidelines have been established. ACGIH, NIOSH and OSHA have not developed exposure limits for this
product. The exposure limits given below are for particulates not otherwise classified: ACGIH: 10 mg/m3 TWA (Total Inhalable
fraction); 3 mg/m3 TWA (Respirable fraction) OSHA: 156 mg/m3 TWA (Total dust); 5 mg/m3 TWA (Respirable Fraction)

~ Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Crystalline powde)
Odor: Odorless.

Taste: Acid. (Strong.)

Molecular Weight: 192.13 g/mole

Color: Not available.

pH (1% soln/water): Not available.

Boiling Point: Decomposes.

~ Melting Point: 153°C (307.4°F)

Critical Temperature: Not available.

Specific Gravity: 1.665 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Qil Dist. Coeff.: The product is more soluble in water; log(oil/water) = -1.7
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Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).
Identification: Not applicable.

Special Provisions for Transport: Not applicable.

Section 15: Other Regulatory information

Federal and State Regulations: TSCA 8(b) inventory: Citric acid

Other Regulations: EINECS: This product is on the European inventory of Existing Commercial Chemical Substances.
Other Classifications:

WHMIS (Canada): CLASS E: Corrosive solid.

DSCL (EEC):
R36/37/38- Irritating to eyes, respiratory system and skin. S26- In case of contact with eyes, rinse immediately with plenty of
water and seek medical advice. S37/39- Wear suitable gloves and eye/face protection.

HMIS (U.S.A.):
Health Hazard: 2
Fire Hazard: 1
Reactivity: 0
Personal Protection: e
National Fire Protection Association (U.S.A.):
Health: 2
Flammability: 1
Reactivity: O
Specific hazard:

Protective Equipment:
Gloves (impervious). Lab coat, Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate

respirator when ventilation is inadequate. Safety glasses.

Section 16: Other Information

References: Not.available.
Other Special Considerations: Not available.
Created: 10/09/2005 04:56 PM
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Protection

Material Safety Data Sheet
Sodium Hypochlorite, 5% MSDS

Section 1: Chemical Product and Company Identification -

Product Name: Sodium Hypochlorite, 5% Contact Information:
Catalog Codes: SLS1654 Sciencelab.com, Inc.

y 14025 Smith Rd.
CAS#: Mixture. Houston, Texas 77396
RTECS: Not applicable. US Sales: 1-800-901-7247

International Sales: 1-281-441-4400
Order Online: SciencelLab.com

CHEMTREC (24HR Emergency Telephone), call:

1-800-424-9300
Synonym: Chlorine Bleach, Bleach, Soda Bleach, . i
Chlorox; Sodium Hypochlorite, Solution, 5% Available International CHEMTREC, call: 1-703-527-3887

Chilorine For non-emergency assistance, call: 1-281-441-4400

TSCA: TSCA 8(b) inventory: Sodium hypochlorite; Sodium
hydroxide; Water

Cl#: Not applicable.

Chemical Name: Hypochlorous acid, sodium salt, solution

Chemical Formula: Not applicable.

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Sodium hypochlorite ) 7681-52-9 4-7

Sodium hydroxide 1310-73-2 <1

Water 7732-18-5 - >02

Toxicological Data on Ingredients: Sodium hypochlorite: ORAL (LD50): Acute: 5800 mg/kg [Mouse]. 8910 mg/kg [Rat].

- Section 3: Hazards ldentification

Potential Acute Health Effects:

Very hazardous in case of skin contact (irritant), of eye contact (irritant}, of ingestion, . Hazardous in case of skin contact
(corrosive), of eye contact (corrosive). Slightly hazardous in case of inhalation (lung sensitizer). Non-corrosive for lungs. Liquid
or spray mist may produce tissue damage particularly on mucous membranes of eyes, mouth and respiratory tract. Skin
contact may produce bumns. Inhalation of the spray mist may produce severe irritation of respiratory tract, characterized by -
coughing, choking, or shortness of breath. Prolonged exposure may result in skin bums and ulcerations. Over-exposure by
inhalation may cause respiratory irritation. Inflammation of the eye is characterized by redness, wateting, and itching. Skin
inflammation is characterized by itching, scaling, reddening, or, occasionally, blistering.




Special Remarks on Explosion Hazards:

Anydrous Sodium Hypochlorite is very explosive. Primary amines and calcium hypochlorite or sodium hypochlorite react

to form normal chloroamines, which are explosive. Interaction of ethyleneimine with sodium (or other) hypochlorite gives

the explosive N-chloro ecmpd. Remaval of formic acid from industrial waste streams with sodium hypochlorite soln becomes
explosive at 55 deg C. Several explosions involving methanol and sodium hypochlorite were attributed to formation of methyl
hypochlorite, especially in presence of acid or other esterification catalyst. Use of sodium hypochlorite soln to destroy acidified
benzyl cyanide residues caused a violent explosion, thought to have been due to formation of riitrogen trichioride. {Sodium

hypochlorite)

Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container.

Large Spill:

Corrosive liquid. Oxidizing material. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material.
Do not get water inside container. Avoid contact with a combustible material (wood, paper, oil, clothing...). Keep substance
damp using water spray. Do not touch spilled material. Use water spray curtain to divert vapor drift. Prevent entry into sewers,
basements or confined areas; dike if needed. Call for assistance on disposal. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up.. Keep container dry. Keep away from heat. Keep away from sources of ignition. Keep away from combustible
material.. Do not ingest. Do not breathe gas/ffumes/ vapor/spray. Never add water to this product. In case of insufficient
ventilation, wear suitable respiratory.equipment. If ingested, seek medical advice immediately and show the container or

the label. Avoid contact with skin and eyes. Keep away from incompatibles such as reducing agents, combustible materials,
organic materials, metals, acids.

Storage:
Keep container tightly closed. Keep container in a cool, well-ventilated area. Separate from acids, alkalies, reducing agents

and combustibles. See NFPA 43A, Code for the Storage of Liquid and Solid Oxidizers. Air Sensitive Sensitive to light. Storein ~
light-resistant containers. )

Séqtion 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective

threshold limit value.

Personal Protection:
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Splil:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handiing this

product.

Exposure Limits:

Sodium hypochlorite TWA: 1 CEIL: 1 (ppm as CI2) STEL: 1 (ppm as CI2) from ACGIH (TLV) [United States] Sodium hydroxide
STEL: 2 (mg/m3) from ACGIH (TLV) [United States] TWA: 2 CEIL: 2 (mg/m3) from OSHA (PEL) [United States] CEIL: 2 (mg/
m3) from NIOSH Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties
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Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.
Toxicity to Animals: Acute oral toxicity (LD50): 5800 mg/kg [Mouse]. (Sodium hypochlerite).

Chronic Effects on Humans:

CARCINOGENIC EFFECTS: Classified 3 (Not classifiable for human.) by IARC [Sodium hypochlorite]. MUTAGENIC
EFFECTS: Mutagenic for bacteria and/or yeast. [Soedium hypochlorite]. Mutagenic for mammalian somatic cells. [Sodium
hydroxide]. Contains material which may cause damage to the following organs: lungs, mucous membranes, skin, eyes.

Other Toxic Effects on Humans:
Very hazardous in case of skin contact (irritant}, of ingestion, . Hazardous in case of skin contact (corrosive), of eye contact

{corrosive). Slightly hazardous in case of inhalation (lung sensitizer, lung corrosive).
Special Remarks on Toxicity to Animals: Not available.
Special Remarks on Chronic Effects on Humans: May affect genetic material (mutagenic) (Sodium hypochlorite)

Special Remarks on other Toxic Effects on Humans:

Potential Health Effects: Can cause severe irritation and possible burns to skin and eyes. Eye contact may also cause

corneal and conjunctival edema, conjunctival hemorrhages. Contact with skin may also cause vesicular eruptions and
eczematoid dermatitis which becomes evident upon re-exposure. Prolonged or repeated eye contact may cause conjunctivitis.
Ingestion can cause burns to the digestive tract. Symptoms may include: 1. pain and inflammation of the mouth, pharynx,
esophagus, and stomach, 2. erosion of the mucous membranes (chiefly of the stomach), nausea, vomiting, choking,
coughing, hemorrhage, 3. circulatory collapse with cold and clammy skin (due to methemoglobinemia), cyanosis, and shallow
respirations, 4. confusion, delirium, coma, 5. edema of the pharynx, glottis, larynx with stridor and obstruction, 6. perforation
of the esophagus, or stomach, with mediastinitis or peritonitis. Inhalation causes slight to severe respiratory tract irritation and
delayed pulmonary edema. Prolonged or repeated inhalation may cause allergic respiratory reaction (asthma).

Section 12: Ecological Information

Ecotoxicity: Not available.
BODS and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.
Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Dilute with water and flush to sewer of local ordinances allow, otherwise, whatever cannot be saved for recovery or recycling
should be managed in an appropriate and approved waste disposal facility. Waste must be disposed of in accordance with
federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material
Identification: : Hypochlorite solution UNNA: 1791 PG: Ill
Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information
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Material Safety Data Sheet
Hydrogen Peroxide, 50% MSDS

Section 1: Chemical Product and Company Identification

Product Name: Hydrogen Peroxide, 50% Contact Information:
Catalog Codes: SLH1453 Sciencelab.com, Inc.

. 14025 Smith Rd.
CAS#: Mixture. Houston, Texas 77396
RTECS: Not applicable. US Sales: 1-800-801-7247

International Sales: 1-281-441-4400
Order Online: SciencelLab.com

CHEMTREC (24HR Emergency Telephone), call:

TSCA: TSCA 8(b) inventory: Water; Hydrogen Peroxide
Cl#: Not applicable.

Synonym: Hydrogen Peroxide, 50% Solution 1-800-424-9300
Chemical Name: Not applicable. International CHEMTREC, call: 1-703-527-3887

Chemical Formula: Not applicable. For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:
Name CAS# % by Weight
Water : 7732-18-5 50
Hydrogen Peroxide 7722-84-1 50

Toxicological Data on Ingredients: Hydrogen Peroxide: ORAL (LD50): Acute: 2000 mg/kg [Mouse]. DERMAL (LD50): Acute:
4060 mg/kg [Rat]. 2000 mg/kg [ pig]. VAPOR (LC50): Acute: 2000 mg/m 4 hours [Rat].

Section 3: Hazards Identification

_Potential Acute Health Effects: 7
Very hazardous in case of skin contact (irritant), of eye contact (irritant). Hazardous in case of skin contact (corrosive,
permeator), of eye contact (corrosive), of ingestion, . Slightly hazardous in case of inhalation (lung sensitizer). Liquid or spray
mist may produce tissue damage particularly on mucous membranes of eyes, mouth and respiratory tract. Skin contact may
produce burns. Inhalation of the spray mist may produce severe irritation of respiratory tract, characterized by coughing,
choking, or shortness of breath. Prolonged exposure may result in skin burns and ulcerations. Over-exposure by inhalation
may cause respiratory irritation. Inflammation of the eye is characterized by redness, watering, and itching. Skin inflammation.
is characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects: ‘
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH [Hydrogen Peroxide). Classified 3 (Not
classifiable for human.) by IARC [Hydrogen Peroxide]. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells.
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aqueous solution, with not less than 20% but not more than 60% Hydrogen peroxide (stabilized as necessary)/ [QC Reviewed)
[U.S. Department of Transportation. 2000 Emergency Response Guidebook. RSPA P 5800.8 Edition. Washington, D.C: U.S.
Government Printing Office, 2000,p. G-140]

Special Remarks on Flre Hazards:

Most cellulose (wood, cotion) materials contain enough catalyst to cause spontaneous ignition with 90% Hydrogen Peroxide.
Hydrogen Peroxide is a strong oxider. It is not flammable itself, but it can cause spontaneous combustion of flammable
materials and continued support of the combustion because it liberates oxygen as it decomposes. Hydrogen peroxide mixed
with magnesium and a trace of magnesium dioxide will ignite immediately.

Special Remarks on Explosion Hazards:

Soluble fuels (acetone, ethanol, glycerol) will detonate on a mixture with peroxide over 30% concentration, the viclence
increasing with concentration. Explosive with acetic acid, acetic anhydride, acetone, alcohols, carboxylic acids, nitrogen
containing bases, As253, CI2 + KOH, FeS, FeS04 + 2 methylpryidine + H2S04, nitric acid, potassium permanganate,

P205, H2Se, Alcohols + H2804, Alcohols + tin chloride, Antimoy trisulfide, chlorosulfonic acid, Arornatic hydrocarbons

+ trifluoroacetic acid, Azeliac acid + sulfuric acid (above 45 C), Benzenesulfonic anhydride, tert-butanol + sulfuric acid,
Hydrazine, Sulfuric acid, Sodium iodate, Tetrahydrothiophene, Thiodiglycol, Mercurous oxide, mercuric oxide, Lead dioxide,
Lead oxide, Manganese dioxide, Lead sulfide, Gallium + HCI, Ketenes + nitric acid, Iron (ll} sulfate + 2-methylpyridine +
sulfuric acid, Iron (II) sulfate + nitric acid, + sodium carboxymethylcellulose (when evaporated), Vinyl acetate, trioxane, water
+ oxygenated compounds (eg: acetaldehyde, acetic acid, acetone, ethanol, formaldehyde, formic acid, methanol, 2-propanol,
propionaldehyde), organic compounds. Beware: Many mixitures of hydrogen peroxide and organic materials may not
explode upon contact. However, the resulting combination is detonatable either upon catching fire or by impact. EXPLOSION
HAZARD: SEVERE, WHEN HIGHLY CONCENTRATED OR PURE H202 IS EXPOSED TO HEAT, MECHANICAL IMPACT,
OR CAUSED TO DECOMPOSE CATALYTICALLY BY METALS & THEIR SALTS, DUSTS & ALKALIES. ANOTHER
SOURCE OF HYDROGEN PEROXIDE EXPLOSIONS IS FROM SEALING THE MATERIAL IN STRONG CONTAINERS.
UNDER SUCH CONDITIONS EVEN GRADUAL DECOMPOSITION OF HYDROGEN PEROXIDE TO WATER + 1/2 OXYGEN
CAN CAUSE LARGE PRESSURES TO BUILD UP IN THE CONTAINERS WHICH MAY BURST EXPLOSIVELY. Fire or
explosion: May explode from friction, heat or contamination. These substances will accelerate burning when involved in a fire.
May ignite combustibles (wood, paper, oil, clothing, etc.). Some will react explosively with hydrocarbons (fuels). Containers
may explode when heated. Runoff may create fire or explosion hazard. /Hydrogen peroxide, aqueous solution, stabilized,
with more than 60% Hydrogen peroxide; Hydrogen peroxide, stabilized/ [QC Reviewed] [U.S. Department of Transportation.
2000 Emergency Response Guidebook. RSPA P 5800.8 Edition. Washington, D.C: U.S. Government Printing Office,

2000,p. G-143] . Fire or explosion: These substances will accelerate burning when involved in a fire. Some may decompose
explosively when heated or involved in a fire. May explode from heat or contamination. Some will react explosively with
hydrocarbons (fuels). May ignite combustibles (wood, paper, ¢il, clothing, efc.). Containers may explode when heated. Runoff
may create fire or explosion hazard. /Hydrogen peroxide, aqueous solution, with not less than 8% but less than 20% Hydrogen
peroxide; Hydrogen peroxide, aqueous solution, with not less than 20% but not more than 60% Hydrogen peroxide (stabilized
as necessary)/ [QC Reviewed] [U.S. Department of Transportation. 2000 Emergency Response Guidebook. RSPA P 5800.8
Edition. Washington, D.C: U.S. Government Printing Office, 2000,p. G-140] (Hydrogen Peroxide)

Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container,

Large Spill:

Corrosive liguid. Oxidizing material. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material.
Do not get water inside container. Avoid contact with a combustible material (wood, paper, ail, clothing...). Keep substance
damp using water spray. Do not touch spilled material. Use water spray curtain to divert vapor drift. Prevent entry into sewers,
basements or confined areas; dike if needed. Call for assistance on disposal. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions: _
Keep locked up.. Keep container dry. Keep away from heat. Keep away from sources of ignition. Keep away from combustible
material.. Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this product. In case of insufficient
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Easily soluble in cold water. Soluble in diethyl ether.

Section 10: Stability and Reactivity Data

Stability: The product is stable. It contains a stabilizer.
Instability Temperature: Not available.
Conditions of Instability: Heat, Combustible materials, incompatible materials, light

Incompatibility with various substances: Reactive with reducing agents, combustible materials, organic materials, metals,
acids, alkalis.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:

Light sensitive. Incompatible with reducing materials, ethers (dioxane, furfuran, tetrahydrofuran), oxidizing materials,
Metais(eg. potassium, sodium lithium, iron, copper, brass, bronze, chromium, zinc, lead, silver, nickel), metal oxides (eg.
caobalt oxide, iron oxide, lead oxide, lead hydroxide, manganese oxide), metal salts (eg. calcium permanganate, salts of
iron), manganese, asbestos, vanadium, piatinium, tungsten, molybdeum, triethylamine, palladium, sodium pyrophosphate,
carboxylic acids, cyclopentadiene, formic acid, rust, ketones, sodium carbonate, alcohols, sodium borate, aniline, mercurous
chloride, rust, nitric acid, sodium pyrophosphate, hexavalent chromium compounds, tetrahydrofuran, sodium fluoride organic
matter, potassium permanganate, urea, chlorosulfonic acid, manganese dioxide, hydrogen selenide, charcoal, coal, sodium
borate, alkalies, cyclopentadiene, glycerine, cyanides (potassium, cyanide, sodium cyanide), nitrogen compounds.. Caused to
decompose catalytically by metals (in order of decreasing effectiveness): Osmium, Palladium, Platinum, Iridium, Gold, Silver,
Manganese, Cobalt, Copper, Lead. Goncentrated hydrogen peroxide may decompose violently or explosively in contact with
iron, copper, chromium, and most other metals and their salts, and dust. (Hydrogen Peroxide)

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxlcologﬁal Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact.

Toxicity to Animals: :
Acute oral toxicity (LD50): 4000 mg/kg (Mouse) (Calculated value for the mixture). Acute dermal toxicity (LD50): 4000 mg/kg

( pig) (Calculated value for the mixture).

Chronic Effects on Humans:

CARCINOGENIC EFFECTS: Classified A3 (Praven for animal.) by ACGIH [Hydrogen Peroxide]. Classified 3 (Not classifiable
for human.) by IARC [Hydrogen Peroxide]. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. [Hydrogen
Peroxide]. Mutagenic for bacteria and/or yeast. [Hydrogen Peroxide]. Contains material which may cause damage to the
following organs: blood, upper respiratory tract, skin, eyes, central nervous system (CNS).

Other Toxic Effects on Humans:
Very hazardous in case of skin contact (irritant). Hazardous in case of skin contact (corrosive, permeator), of eye contact

{corrosive), of ingestion, of inhalation (lung corrosive).
Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronlc Effects on Humans:
May cause cancer and may affect genetic material based on animal data. May be tumorigenic. (Hydrogen Peroxide)

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: Causes severe skin irritation and possible burns. Absorption into skin may affect
behavior/central nervous system (tremor, ataxia, convulsions), respiration (dyspnea, pulmonary emboli), brain. Eyes: Causes
severe eye irritation, superficial clouding, corneal edema, and may cause burns. Inhalation: Causes respiratory tract irritation
with coughing, lacrimation. May cause chemical burns to the respiratory tract. May affect behavior/Central nervous system
(insomnia, headache, ataxia, nervous tremors with numb extremities) and may cause ulceration of nasal tissue, and , chemical
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Reactivity: 1
Personal Protection:-
National Fire Protection Association (U.S.A.):
Health: 2
Flammability: 0
Reactivity: 1
Specific hazard:

Protective Equipment:
Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Face shield.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
Created: 10/09/2005 05:46 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulfting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. in no event shall Sciencelab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com

has been advised of the possibility of such damages.
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& science Lab com

Chemicals & Laboratory Equipment

Reactivity O

Personal E
Protection

Material Safety Data Sheet
Ferrous sulfate MSDS

Section 1: Chemical Product and Company Identification

Product Name: Ferrous sulfate
Catalog Codes: SLF1516

CAS#: 13463-43-9
RTECS: Not available.

TSCA: TSCA 8(b) inventory: No products were found.

Cli: Not available.

Synonym: Ferrous Sulfate Hydrate; Ferrous Sulfate Dried

Powder

Chemical Name: Ferrous Sulfate
Chemical Formula: FeS04.xH20

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com -

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name

CAS #

% by Weight

Ferrous sulfate

13463-43-9

100

Tokicological Data on Ingredients: Ferrous sulfate LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

Potential Acute Health Effects: Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to kidneys, liver, cardiovascular system, central
nervous system (CNS). Repeated or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures .

Eye Contact:

Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. Get medical attention.
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Storage:
Hygroscopic. Keep container tightly closed. Keep container in a cool, well-ventilated area. Do not store above 24°C (75.2°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants

below the exposure limit.

Personal Protection:
Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this

product.
Exposure Limits: Not available.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid.
Odor: Not available.

Taste: Not available.

Molecular Weight: 151.9 g/mole + H20
Color: Grayish -white to yellowish. (Light.)
pH (1% soln/water): Not available.
Boiling Point: Not available.

Melting Point: Not available.

Critical Temperature: Not available.
Specific Gravity: Not available.

Vapor Pressure: Not applicable.

Vapor Denslity: Not available.

Volatility: Not available.

Odor Threshold: Not available.
Water/Qil Dist. Coeff.: Not available.
lonicity (in Water): Not available.
Dispersion Properties: See solubility in water.

Solubility: Soluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.
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Special Provisions for Transport: Not applicable.

Section 15: Other Regulatory Information

Federal and State Regulations: No products were found.

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
Other Classifications:

WHMIS (Canada): Not controlled under WHMIS (Canada).

DSCL (EEC):
R36/38- Irritating to eyes and skin. S2- Keep out of the reach of children. S46- If swallowed, seek medical advice immediately

and show this container or label.
HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 0

Reactivity: 0

Personal Protection: E
National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 0

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Splash goggles.

Section 16: Other Information

References: Not available,

Other Special Considerations: Not available.
Created: 10/09/2005 05:33 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if SciencelLab.com
has been advised of the possibility of such damages.
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MSDS ::

10f2

|,Seci:icnn 5 Fire Flghtmg Measures

Sodium Carbonate (Soda Ash)

http://www sciencestuff.com/msds/C2549.htmi

Material Safety Data Sheet

Science Stuff, Inc.
1104 Newport Ave
Austin, 'rx 78753

| 'Section 1 Identrfcat:on '
IProduct Number: {C2549

7T Tlsodium T Health: - .
: iCarbonate (Soda ‘liFIammablllt i
:IProduct Name: iAsh) Laboratory Reactlwtl y e "_‘B—:

‘Grade, Granular

razard Ratlrrg

[rade/Chemical

i)
wSynonyms ! 1 0 1 2 3 4
e “
(Formula: ~ iNa'CO" ; _,|N = Not Applicable NE = Not
[R'recs ~ [vz4o50000_ [Established T
.,C A. S CAS# 497 19- 8 1
lSection ZComponent Mlxture - S — e e TR
Sara L [ S ' | Exposure
1313 !Component CAS Number |% ;Dlm entts:
1 17 iSodium | " | iNone
; Farbonate (Soda Ash) [CAS# 497-19-8 [100% WI W ]Estabhshed

i Sec:tion 3 Hazard Identrﬁcatlon (Also see sectlon 11)

Harmful if swallowed. May cause Irr|tat|6n Avoid breathing vapors, or dusts.
|use with adequate ventilation. Avoid contact with eyes, skin, and clothes.
Wash thoroughly after handhng Keep contamer clased

.’Sectlon 4 First Al Measures

;E[Harmful if swallowed. May cause irritation. Avoid breathlng vapors or dusts.

'|USB with adequate ventilation. Avoid contact with- eyes, skin, and clothes.
Wash thoroughly after handling. Keep container closed.

;FIRST AID: SKIN: Wash exposed area with soap and water. If irritation
1ipersists, seek medical attention.

‘EYES: Wash eyes with plenty of water for at least 15 minutes, lifting lids
|loccasionally, Seek Medical Aid. INHALATION: Remove to fresh air. If not

'breathing, ‘give artificial respiration. If breathing is difficult, give oxygen

I

lINGES'I'ION If swallowed, induce vomiting immediately after giving two

‘glasses of water Never qive anythlng by mouth to an unconsclous person

H Fire Extinguisher
, ‘Tvpe
|1

Any means surtable for extlngwshlng surroundlng fire

|Least Slight Moderate High Extreme :

: Sectlon 9 Phy5|cal and Chemlcal Propertles
elting Poin
” IM Iti P t:

Phone (512) 837-6020
Chemtrec 800-424-9300
24 Hour Emergency As_sistance

Sectmn 6 Accrdenta! Release Measures

i Wear Protective equrpment Sweep up, place ina bag and hold for waste
idrsposal Flush residue and liquid spills to holding area for neut. Before
discharge

ash thoroughly after handlmq [

ectlon 8 E@_osure Controls & Personal Protection
esplratory Protection:NIOSH appmved dust mask

Mechanical: Hand Wear appropriate gloves to
Protection: prevent skin exposure
Ventllatlon

Local Exhaust:

Eye
Protection: Goggles and Face Shield

851° C Specific Gravity 2.53
' ! Boiling Point: Decomposes Percent Volatile by N/A
Volume: i’
l| Vapor Pressure: N/A Evaporation Rate: N/A
! Evapaoration
;j Vapor Density:  N/A Standard:
.| i Solubllity in Auto ignition Not
! '| Water: Soluble Temperature: applicable
'Appearance and White poeder or Lower Flamm. Limit Not (1
Odor granules, odorless in Air: applicable ||
o Upper Flamm. Limit Not
’Flash Pt el in Air: appllcable

| [Stablllty Stable
I

ISectron 10 Stablllty and Reacttvrty Informatron

Condltions to Avord Applrcatlon to red-hot alumrnum i
i| Materials to Avoid: '
il Strong oxidizing agents, metals, acids, organics

: I Hazardous Decomposition Products:

‘lisection 11 Additional Information

lCarbon dioxide, carbon monoxide

___|li Hazardous Polymerization: Will Not Occur

it Condition to Avoid:None known (|
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